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Figure 2-30. Frequency of calculated loadsfor total phosphorus
under base flow condition, 2004-2007.

WWTP |oads from Jarman 2008.
River loads calculated for days that had measured flow (USGS) and phosphorus concentration
data (Plaintiff's data collected 2005-2007, OWRB, ADEQ and USGS).
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Figure 2-31. Average daily phosphorusloads along Illinois River.

Locations: USGS stations at Watts and Tahlequah; points of confluence of Baron Fork and Caney Creek with Illinois River.
Values plotted at each |ocation are cumulative loads till that point on the river.

LOADEST calibrated for 2004-2008.

Data sourcesin text.

RN - D:\OICiln\Analysis\tp_srp_wwtp_barplot.pro
Fri Jan 23 12:40:04 2009



Case 4:05-cv-00329-GKF-PJC  Document 2204-4 Filed in USDC ND/OK on 06/06/2009 Page 5 of 49

1994-2003
1.0 T TTTTI L rorrTTTT rorrTTT
I Baseflow @
i Runoff e
0.8} i
[ ]
" i
] o
£
£ 06 o ¢ . -
Q - °
g o ®e
8 I ®
2 04t o ° s
5 | ¢ ~ o
S )
7 ‘e’
T LTI
021 o o °® ° i
L " & (S g
' :".0
0.0
10 10° 10° 10* 10°
Flow (cfs)
Figure 2-32. Fraction particulate
Data: Plaintiff's Database 2004-2008, U 819 4-2008.
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Figure 2-33. Travel times and velocities along the lllinois River under aver age summer flows conditions.
Data: USGS, Google Maps, GIS 2004 and 2005 ESRI Data & Maps.
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Figure 2-34. Schematic of reservoir phosphorus sources and summer-time stratification.
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Figure 2-35. Monthly-averaged total phosphorusand SRP at three stationson Lake Tenkiller.
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Epilimnionis<10m dse&th and hypolimnion is >=10 mdepth. Data source: Plaintiff data collected 2005-2008.

Includes only method
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Figure 3-1. SRP and chlorophyll-a concentrations versustime at Watts and Tahlequah.

Watts data from USGS station 07195500. Tahlequah data from USGS station 07196500. o
Chlorophyll-a data from USGS parameter 32211 gchl orophyll-a, phytoplankton, spectrophotometric acid method).
Non-detects included at detection limit and indicated by opén symbals.
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Fi%ure3-2. Count of benthic algae algal biomass at stations sampled in Summer
2006 and Spring 2007.

Data has been confirmed with reasonable confidence by GEI Consultants during data discovery;,
data based on samples collected by Stevenson.
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Figure 3-4a. Dissolved oxygen, Prairie Grove WWTP. River slope = 1 ft / 1000 ft.

Data collected in 2003 by U.S. EPA Region 6 water qualgitﬁ and biological assessment of Illinois River and King River basins.
Upstream measur ements taken ~4800 ft upstream of outfall. Downstream measurements taken ~9300 ft downstream of outfall.
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Figure 3-4b. Dissolved oxygen, RogersWWTP. River slope = 2 ft / 1000 ft.

Data collected in 2003 by U.S. EPA Region 6 water quality and biological assessment of 1llinois River and King River basins.
Upstream measur ements taken ~850 ft upstream of outfall. Downstream measur ements taken ~2500 ft downstream of outfall.
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Figure 3-5. Dissolved oxygen along the lllinois River main stem, 2004-2007.

Data sources: Arkansas Dept. of Environmental Quality, Cherokee Nation (Oklahoma), Oklahoma Dept. of Environmental Quality, OWRB, USGS
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Figure 3-9. I Bl scorevs. sub-watershed area: 2007 Plaintiffs’ data only.

Note: Subwatershed areas based on manual subdivision of NHD subwater sheds.
The horizontal red line denotes the minimum IBI score (60) for sites considered in good condition.
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gureB 10. I BI scorevs. poultry house density in the sub-water shed:
07 Plaintiffs’ data only.

Note: Poultry house density was determined using Prof. Fisher’s data coverage.
The horizontal red line denotes the minimum IBI score (60) for sites considered in good condition.
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Figure 3-11. I Bl scorevs. road density in the sub-water shed.:
2007 Plaintiffs’ data only.

Note: Road density determined using the U.S. Census Bureau’s 2007 road coverage.
The horizontal red line denotes the minimum IBI score (60) for sites considered in good condition.
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Figure 3-12. | Bl scorevs. percent developed area of the sub-water shed:
2007 Plaintiffs’ data only.

Note: Includes roads and low, mid, and high density urban land-use classifications from the NLCD (2001).
The horizontal red line denotes the minimum IBI score (60) for sites considered in good condition.
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Figure 3-13. 1Bl scorevs. percent forested area of the sub-water shed:
2007 Plaintiffs’ data only.

Note: Forested area was determined from the 2001 NLCD land use data.
The horizontal red line denotes the minimum IBI score (60) for sites considered in good condition.
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ure3 14. | Bl scorevs. percent pasture area of the sub-water shed:
07 Plaintiffs’ data only.

Note Pasture area was determined from the 2001 NLCD land use data.
The horizontal red line denotes the minimum 1Bl score (60) for sitesin good condition.
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gureB 15. I Bl scorevs. the density of permitted outflowsin the sub-water shed:
07 Plaintiffs’ data only.

Note: Waste-water treatment plants with current discharge data in EPA’'s PCS system are included.
The horizontal red line denotes the minimum 1Bl score (60) for sitesin good condition.
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ure3 16. I Bl scorevs. distanceto the nearest road:
07 Plaintiffs’ data only.

Note. Road proximity determined using the U.S. Census Bureau’s 2007 road coverage.
The horizontal red line denotes the minimum 1Bl score (60) for sitesin good condition.
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ure3 17. 1Bl scorevs. distanceto the nearest urban land-use classification:
07 Plaintiffs’ data only.

Note. Urban land-use includes low, mid, and high density urban land-use classifications from the NLCD (2001).
The horizontal red line denotes the minimum 1Bl score (60) for sitesin good condition.
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Figure 3-18. | Bl scorevs. distanceto the nearest poultry house:
2007 Plaintiffs’ data only.

Note: Poultry house proximity was determined using Prof. Fisher’s data coverage.
The horizontal red line denotes the minimum 1Bl score (60) for sitesin good condition.
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No depths or time for RS-3 samples.
Assumed to be at surface. Averaged data.
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Figure4-1. Temperature profiles at lake sampling stations (August 21, 2006 - August 22, 2006). 1?1' ig Segreesg
. . . . b - egrees
Approximate water and sediment elevations along the thalweg of Lake Tenkiller + 10- 14 degreesC

River miles estimated from dam. Elevation datums: water elevations near RS-3 and dam - NAVD88; bathymetry - unknown

Data sources. gage height corresponding to 1300 cfs at Tahlequah (near RS-3) - USGS; normal pool height - Army Corp of Engineers

Plaintiff's Database 2005-2007; data €l evations estimated from normal pool e evation
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Figure 4-3. Vertical depth profiles of turbidity on August 22, 2006.

Data source: Plaintiff data collected 2005 - 2008.
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Figure 4-4. Vertical depth profiles of conductivity on August 22, 2006.
Data source: Plaintiff data collected 2005 - 2008.
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Figure 4-5. Vertical depth profiles of dissolved oxygen on August 22, 2006.
Data source: Plaintiff data collected 2005 - 2008.

RN - \\Raghav\d_drive\OICiln\Analysisitenkiller_depth_profile.pro
Mon Jan 26 10:07:53 2009



Case 4:05-cv-00329-GKF-PJC  Document 2204-4 Filed in USDC ND/OK on 06/06/2009 Page 33 of 49

DRAFT
No depths or time for RS-3 samples. Only samples analyzed using Method SM1804500PF shown.
Assumed to be at surface. Averaged data. Non-detects shown at detection limit.
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Figure 4-6. Total phosphorus profiles at lake sampling stations (8/21/2006 - 8/22/2006). g-ggg - g-ggz mz/’t
® 0.025-0.050m
Approximate water and sediment elevations along the thalweg of Lake Tenkiller + 0.000 - 0.025 mg/L
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No depths or time for RS-3 samples.
Assumed to be at surface. Averaged data.
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Only samples analyzed using Method SMI1804500PF shown.
Non-detects shown at detection limit.
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Figure4-7. Solublereactive phosphorus profiles at lake sampling stations (August 21, 2006 - August 22, 2006).

Approximate water and sediment elevations along the thalweg of Lake Tenkiller

River miles estimated from dam. Elevation datums: water elevations near RS-3 and dam - NAVD88; bathymetry - unknown

® 0.02-0.04 mg/L
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Figure 4-8. Spatial distribution of summer total phosphorus, SRP, and chlorophyll-a
in Lake Tenkiller (2006).
Data source: Plaintiff data collected 2005 - 2008. Only surface samples considered at |ake stations. Error bars are at

+/- 2 standard errors. Only method SVI18-4500PF for” TP, SRP considered. Non-detects assigned detection limit values.
RS-3 includes data from thé collocated station RS000654.
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Figure 4-9. Dissolved oxygen profiles for various Oklahoma reservoirs in summers 2006 and 2007.
Data source: 2007 Beneficial Use Monitoring Program Report
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Figure 4-10. Comparison of Oklahoma Department of Wildlife Conservation spring largemouth bass

electrofishing surveys 1993-2006 in Lake Tenkiller and Broken Bow Lake."

! Data downloaded from www.wildlifedepartment.com on 6/12/08.

High Quality Fishery: 60 or more bass per hour of electrofishing with 15 or more bass at least 14 inches in length.

Quality Fishery: 40 or more bass per hour of electrofishing with 10 or more bass at least 14 inches in length.

Note: missing years indicate no fish collection in the lake for that year; fish collections not conducted in Broken Bow in 1997,

2003, or 2005
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Figure4-11. Length frequency in spring of largemouth bassin Lake Tenkiller.

Data source: Oklahoma Department of Wildlife Conservation - bass el ectrofishing.
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Figure 4-12. Length frequency of white bassin Lake Tenkiller (all zones).

Note: Data source is Oklahoma Department of Wildlife Conservation - gillnetting (1993 is research netting).
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Figure 4-13. Length frequency of channel catfish in Lake Tenkiller (all zones).

Note: Data source is Oklahoma Department of Wildlife Conservation - gillnetting (1993 is research netting).
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Figure 4-14. Percent frequency of fish species in Lake Tenkiller based on ODWC gillnetting data: 1990 and 1992.

Z:\OICiln\Analysis\Fisheries\Fisheries_final_figures_20090115.xls
1/23/2009

Page 41 of 49



Case 4:05-cv-00329-GKF-PJC  Document 2204-4 Filed in USDC ND/OK on 06/06/2009 Page 42 of 49

Research Netting
Percent Frequency
1993

Riverine Zone

Channel Cat

o427

Obigmouth buffalo W black crappie Oblue catfish Obluegill sunfish M channel catfish O common carp W flathead catfish Ofreshwater drum
M gizzard shad B golden redhorse Olargemouth bass ~ Olongnose gar W redhorse M river carpsucker B shorthead redhorse M smallmouth buffalo
@ spotted bass Ospotted gar DOspotted sunfish Othreadfin shad Owalleye Owhite bass O white crappie
Gillnetting
Percent Frequency
1996
Riverine Zone ) Transitional Zone |03 Lacustrine Zone ms9
No Data

Obigmouth buffalo W black crappie Oblue catfish Obluegill sunfish M channel catfish O common carp W flathead catfish DOfreshwater drum
M gizzard shad Egolden redhorse Olargemouth bass ~ Olongnose gar M redhorse M river carpsucker B shorthead redhorse M smallmouth buffalo
Espotted bass DOspotted gar DOspotted sunfish Othreadfin shad Owalleye Owhite bass O white crappie

Figure 4-15. Percent frequency of fish species in Lake Tenkiller based on ODWC gillnetting data: 1993 and 1996.
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Figure 5-1. EPA conceptual relationship between illness rates and bacterial indicator density.
Reproduced from USEPA (2004).
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Figure5-2. Epidemiological data used to set current USEPA water quality criteria.

Data points (blue diamonds), and water quality criteria thresholds (red vertical lines) are taken from Table 3 of
USEPA (1986). The 1:1 line for bacteria density vs. illness rate per 1000 is shown in green. The equation for linear

regression is presented next to the regression line.
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Odds of illness, p/(1-p)
*Swimming-associated case rate/1000
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Figure 5-3. Relationship between illness risk for swimmers and indicator bacteria count in multiple
freshwater epidemiological studies. Reproduced from Priss 1998.
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